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Experimental details .
General:
All reactions unless otherwise stated were run under an atmosphere of nitrogen in glassware (round bottomed flasks or schlenk tubes). Room temperature refers to ambient room temperature (20-22°C), and 0°C refers to an ice slush bath. Heated experiments were conducted using thermostatically controlled oil baths. Reactions were monitored by thin layer chromatography (TLC) using aluminium backed silica gel 60 (F254) plates, visualised using UV254 nm and PMA, potassium permanganate and ninhydrin dips as appropriate.
Flash column chromatography was carried out routinely using 60 Å silica gel. NMR spectra were recorded on 300, 400 MHz and 700 MHz spectrometers as indicated. Chemical shifts are reported in δ units, parts per million downfield from TMS. Coupling constants (J) are reported in Hertz. IR spectra were recorded on an FTIR instrument fitted with a golden gate single reflection diamond attenuated total reflection top plate. Mass spectra were recorded on an ESI mass spectrometer unless otherwise indicated. Determinations of enantiomeric excesses were made by chiral GC or HPLC and specific conditions are listed where appropriate. Optical rotations were measured on an polarimeter. Hydrogenations were carried out in a bench-top hydrogenator if the required pressure was > 1atm. Data collection and processing was carried out on a four-circle diffractometer system with Ruby CCD area detector or by the UK X-ray data centre.
1-Benzylpiperidine-2,6-dione 5.
Glutaric anhydride (1.26 g, 11.06 mmol) was added to NEt 3 (1.54 mL, 11.06 mmol) in THF (40 cm 3 ) at 0°C. Benzylamine (1.21 mL, 11.06 mmol) in THF (40 cm 3 ) was added dropwise to the first mixture over 1 h, which was cooled to 0°C. 86, 165.16, 161.51, 140.25, 136.75, 136.34, 135.50, 128.73, 128.33, 127.46, 124.50, 121.90, 106.39, 43.37, 31.40, 20.91 ; m/z (ESI) 309.1 (M + + 1), 331.1
Crystallographic data for 4 (CCDC873751). In further experiments, long reaction times (20 h as opposed to 10 h) were found to result in an absence of O-substituted product 8 (Table 3) . To determine if the N-product 4 was a thermodynamically favoured product, a separate isomerisation experiment was carried out.
An mixture of 4, 8, and 2-hydroxypyridine were combined under the same reaction conditions and found to form only the N-substituted product. This suggests that isomerisation occurs between the two O-and N-compounds, forming the thermodynamically favoured product, 4. 
2,3
Procedure for the transfer hydrogenation of 4.
Alkene 4 (10 mg, 3.2 x 10 -2 mmol) was added to a solution of [Ru(S,S)teth-TsDPEN] 9b (0.6 mg, 9.7 x 10 -4 mmol) in dry ethanol (0.6 cm 3 ) at 28 ⁰C before formic acid:triethylamine (5:2) (33 μL) was added. The solution was stirred at 28 ⁰C for 5 days before saturated aqueous hydrogen carbonate (1.0 cm 3 ) was added. Following extraction with DCM (3 × 2.0 cm 3 ), the organic extracts were dried (MgSO 4 ) and concentrated under reduced pressure to give the crude product which was purified by chromatography (10/90 hexane / ethyl acetate) to give compound 10 as an oil (8 mg, 2.6 x 10 -2 mmol, 81 % yield) which was identified by 1 H NMR. The product was found to be racemic (compared with authentic sample; see next paragraph). Full characterisation data for 10 is given in a later section.
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Procedure for the transfer hydrogenation of 4 with Ru(TsEN) 9a. During other experiments, over-reduction to lactam 13 was observed. This crude mixture of 10 and 13 could not be separated by chromatography. Subsequently, the ee of 10 in these cases was not determined by direct HPLC analysis but by hydrogenation of the mixture to 13, from which the ee was determined by HPLC analysis. The ee of this sample was taken to as an indirect indication of the ee of compound 10. The experimental procedure for this analysis is shown in the next section.
Under nitrogen, a solution of an inseparable mixture of (S)-10 and (S)-13 (89 % and 11 % Racemic -1-benzyl-3-((2-oxopiperidin-1-yl) methyl)piperidine-2,6-dione 10.
A short reaction time allowed isolation of the reduction of the C=C bond before subsequent reduction of the pyridone ring. Under nitrogen, a solution of 4 (30 mg, 9.7 x 10 -2 mmol) and palladium on charcoal (21 mg, 9.7 x 10 -3 mmol, 5 % Pd / w) in dry MeOH (0.2 cm 3 ) and dry DCM (0.2 cm 3 ) was hydrogenated at room temperature under a balloon of hydrogen for 30 min before the catalyst was removed by filtration with celite and the reaction mixture was passed through a short silica gel column (10/90 hexane / ethyl acetate) to yield the product, (±)-10 (20 mg, 6.5 x 10 -2 mmol, 67 % yield) as a colourless solid.
Racemic 1-benzyl-3-((2-oxopyridin-1-yl)methyl)piperidine-2,6-dione 13.
A longer reaction time and higher pressure resulted in reduction of both the C=C bond and the pyridone ring. Under nitrogen, a solution of 4 (50.0 mg, 0.16 mmol) and palladium on charcoal (8.6 mg, 8.11 x 10 -3 mmol, 10 % Pd / w) in dry MeOH (2.50 cm 3 ) was hydrogenated at room temperature under 5 bar hydrogen overnight. The catalyst was removed by filtration with celite and the reaction mixture was passed through a short silica gel column (10/90 hexane / ethyl acetate) to yield the crude product, (± 169. 19, 162.58, 139.60, 137.60, 136.96, 128.69, 128.29, 127.54, 121.30, 105.97, 52.21, 50.19, 49.58, 33.05, 30.58, 24.83; m/z (ESI) 84, 170.42, 137.15, 128.60, 127.99, 127.36, 50.37, 48.15, 48.01, 47.45, 40.42, 32.38, 24.62, 23.28, 21.20 169.51, 137.06, 128.59, 128.15, 127.39, 50.36, 50.14, 49.78, 48.98, 32.67, 32.23, 31.19, 25.33, 23.26, 21.22 
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1 H NMR spectrum of 700 MHz, CDCl 3 . 13 C NMR spectrum of 176 MHz, CDCl 3 . 
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1 H NMR spectrum of (±)-24, 700 MHz, CDCl 3 .
.
C NMR spectrum of 176 MHz, CDCl 3 . Compound (S)-10 was obtained by the hydrogenation of compound 4. The major and minor peaks constitute the S and R isomers of 10 respectively. The absolute configuration of the major enantiomer of (S)-10 was determined via compound 23.
Reaction ALX 199
Entry 2, Table 2 . HPLC chromatograph of an inseparable mixture of (R)-10 and 4, obtained from reaction ALX176. The major and minor peaks constitute the R and S isomers of 10 respectively. Peak B is the starting material, 4. The HPLC chromatograph of the racemic standard used to establish the position of the required peaks is shown below. Table 2 , entry 1) using indirect method. Peaks were assigned by comparison with a reference sample of the racemic compound.
Hydrogenation of sample ALX 54 (from
HPLC chromatograph of (S)-13, used in the analysis of reaction ALX54 (Scheme 3)
Experiment ALX54 resulted in an inseparable mixture of 10 and 13 (ratio 89:11, Table 2 entry 1). This prevented the direct determination of the ee of 10 by HPLC analysis due to poor resolution of peaks. This mixture was hydrogenated and the resulting product 23 was analysed by HPLC and used to indirectly determine the ee of 10.
The major and minor peaks constitute the S and R isomers of 13 respectively. The HPLC chromatograph of the racemic standard used to establish the position of the required peaks is shown below. 
